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Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 
102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country 
or in public use or on sale in this country, more than one year prior to the date of application for 
patent in the United States. 



Claims 1, 2, 13, and 14 are rejected under 35 U.S.C. 102(b) as being 
anticipated by EP 801081 pages 1-10; or USP 3920624 cols. 1-10 USP 
4710538 see cols. 1-10 tables l-V and claims 1,2,6,7; or USP 4958006 see 
cols 1-9. 



It is noted that applicants' claims 1, 2, 13, and 14 are primarily directed to a 
process for the separation of volatile material from particulate polymer 
which has been substantially freed from unreacted monomer in an earlier 
separation step, comprising (a) feeding the particulate polymer to a purge 
vessel and causing it to move through the vessel in substantially a v. o - ov> 
mode, (b) hem^g she particulate polymer in the purge vessel to a temperature 
greater than 30.degree. C. but insufficiently high to cause the particles to 
become agglomerated, and/or maintaining the polymer at a temperature in this 
range in the purge vessel, (c) N \, gas to the purge vessel to remove 
volatile material therefrom, removing the particulate polymer from the purge 
vessel, wherein substantially all of the heating of the particles which occurs 
in the purge vessel is accomplished by preheating the gas fed into the purge 
vessel. 



USP 4710538 a process for the gas phase production of a sticky, but 
fluidizable, polymer comprising (i) introducing at least one gaseous monomer, 
which is a precursor for the polymer, into a bed of parties located in a fluidized 
bed re etc at a velocity sufficient to cause the particles to separate and act as a 
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fluid; (ii) introducing into the bed a catalyst adapted to cause the monomer to 
polymerize; (iii) contacting the catalyst with the monomer at a k n s I below 
the sticking u *. , e of the polymer and at a u ^ ^ and pressure 
sufficient to polymerize the monomer in the presence of the catalyst whereby the 
polymer is produced; and (iv) passing the polymer from the fluidized bed reactor 
into at least one fluid bed reactor wherein a fluidizing gas is passed through a 
bed of particles at a velocity sufficient to cause the particles to separate and act 
as a fluid; the polymer is passed through the fluid bed reactor in an essentially 
- a. '\\ mode; and the polymer is maintained in an agitated state. 

The reference notes that variations in the , \ - can be introduced if desired. 
One involves the relocation of the cycle gas compressor from upstream to 
downstream of the cooler and another involves the addition of a vent line from 
the top of the product discharge . ^se (stirred product tank) back to the top of 
the first reactor to improve the fill level of the product discharge vessel. 

The , \ \v o of the first reactor is maintained below the sticking 
u " o i ^ of the product, the N as. and pressure being sufficient to 
polymerize the monomer(s) in the presence of the catalyst. Typically, for a sticky 
polymer such as an ethylene/propylene rubber, a catalyst as described in U.S. 
Pat. No. 4,482,678, incorporated by reference herein; the temperature is in the 
range of about 10.degree. C. to about 40.degree. C. which overlaps the required 
range of above 30C as claimed. Note however that tables l-V discloses the 
temperature as 35C consistently. 

The second reactor can be used to complete the removal of residual 
monomers through polymerization, if desired. Higher boiling monomers such as 
ethylidene norbornene (ENB), which is used in the production of EPDM, are 
conveniently removed in this fashion. The very high boiling point of this 
termonomer prevents the use of conventional counter-current purge system 
since the mass transfer rate of the monomer from the resin is so low that purge 
bin size becomes economically unfeasible well before acceptable purging has 
occurred. The use of a low pressure stirred bed reactor allows for longer 
residence time at low cost to complete the polymerization. The addition of cycle 
gas provides sufficient additional monomer (in the case of EPDM ethylene and 
propylene) to complete the copolymerization of the higher boiling monomer. The 
plug flow nature of the vessel assists in monomer consumption since the resin 
exiting the reactor will have the same age distribution. The second reactor can 
also be used, for example, for propylene/ethylene block copolymer production or 
for chlorosulfonation or similar processes. 

The product can then be sent to another fluid bed e c c (third 5 ;tor), which 
is the same or similar to the second reactor. Again, the resin is passed through in 
the v v \\ mode and is maintained in a fluid state. In this case, the cycle gas 
purge is replaced with an inert gas p g< e.g., a nitrogen p v This e < c can 
be used to complete product purging. If necessary, additional fluid bed stirred 
reactors can be used to complete r c N i e., the last step can be repeated one 
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or more times. Further, the third eactc and additional reactors of the same type 
can be used for additional polymerization, or for chlorination or chlorosulfonation. 
Thus, several s -sv ^ in series can carry out polymerization or polymer 
modification followed by one or more v , x > which carry out the inert gas 
> v f>\ In any case, the p g ov\ nature of the horizontal stirred bed assures that 
all of the resin exiting the final purge will have the same age distribution and will 
be uniformly o , 

Again note TABLES I - VI discloses the reactor conditions as having a 
temperature above 30 C as claimed, i.e. at 35. degree. C. 



USP 4958006 discloses a method and apparatus for the post reaction 
treatment of resins produced by fluidized bed polymerization of alpha olefins 
wherein an extruder is coupled in communication with the . N cto and all 
necessary devolatilization of monomer, deactivation of catalysts and addition of 
additives are performed in the extruder. 



The extruder is equipped with three vented stages defined by vents which are 
maintained under vacuum to remove efficiently monomers dissolved in the 
polymer melt. Devolatilization in the first stage is effected without the aid of 
stripping agents. 

An advantage of not using a stripping agent in the first stage is that 
it is possible to recycle the vent effluent directly to the reactor through the 
intermediary of a compression step. It is noted in the reference that 98% of all 
monomer residues are recovered in the first stage, and thus a significant 
economy is realized on the size of the separation unit. 

It also then notes that the amount ofvolatiles remaining in the polymer melt 
after the first stage are low but nevertheless still present. And the reference thus 
seeks to increase the devolatilization efficiency by injecting a stripping agent 
in the molten polymer through another line. The preferred agent is 
water although other compounds such as isopropyl alcohol have proven to be 
effective in enhancing the devolatilization rate of monomer residues. Water is 
also preferred because it deactivates catalyst and cocatalyst residues 
contained in the polymer melt. Deactivation of the catalyst and cocatalyst 
residues are a necessary step before attempting to incorporate additives in the 
resin melt aimed at stabilizing the product or modifying the properties. 

The reference also discloses that there are other devolatilization stages if 
required which are isolated from the first by means of a melt seal in a manner 
similar to the one described for isolating the pressurized reactor. 
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USP 3920624 discloses a continuous process for stripping residual volatiles 
from o \ % s pellets, having their surfaces wet with water, by the use of an 
upwardly moving flow of steam through a downwardly moving column of wetted 
polymer pellets, moving in plug-flow, which minimizes back-mixing. The process 
operates with substantially less energy requirements than those of the prior art, 
and air pollution is eliminated since the process recovers the volatiles by 
condensing the steam containing the stripped volatiles and recovering them. In 
the preferred case, back-mixing of the pellets at the bottom of the column is 
minimized by feeding the pellets to the top of the column over a deflector having 
a circular base approximately one-half the diameter of the column and by further 
deflecting the pellets at the base of the column from the center axis toward the 
wall of the inverted conical base of the column. A novel apparatus particularly 
suited for carrying out the preferred process is described. 

EP 801081 discloses a method of drying a solid polymer comprising 
contacting the polymer with a drying gas so that any solvent and/or unreacted 
polymerization feed materials are removed, the drying treatment comprising: (1) 
contacting the polymer with a gaseous polymerization feed material as a drying 
gas, and (2) contacting the resultant solid polymer with an inert gas-containing 
drying gas. Also disclosed is an apparatus for drying a solid polymer. 

Preferably method uses a solid polymer with less than 20 wt.% of solvent and 
unreacted feed materials. Drying gas is recovered and recycled. Drying gas 
contains H2. Inert gas contains He, N2, A, Ne, with an 02 content less than 
5%, optionally with a water content of 0.1-70 wt.%. Drying gas is 
countercurrently contacted with the solid polymer. 
The method is used drying solid polymers. 
Solvents and polymerization feed materials are removed. 



Each of the references discloses method for the eventual removal of volatile 
and monomer residues of a polymer via the same components as claimed by 
applicants. In view of the above, there appears to be no significant difference 
between the reference(s) and that which is claimed by applicant(s). Any 
differences not specifically mentioned appear to be conventional. Consequently, 
the claimed invention cannot be deemed as novel and accordingly is 



unpatentable. 
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35 USC 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis 
for all obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically 
disclosed or described as set forth in section 1 02 of this title, if the 
differences between the subject matter sought to be patented and the prior 
art are such that the subject matter as a whole would have been obvious at 
the time the invention was made to a person having ordinary skill in the art 
to which said subject matter pertains. Patentability shall not be negatived 
by the manner in which the invention was made. 



Claims 1-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 

over EP 801081 pages 1-10; or USP 3920624 cols. 1-10. 

USP 4710538 a process for the gas phase production of a sticky, but 
fluidizable, polymer comprising (i) introducing at least one gaseous monomer, 
which is a precursor for the polymer, into a bed of particles located in a fluidized 
bed reactor at a velocity sufficient to cause the particles to separate and act as a 
fluid; (ii) introducing into the bed a catalyst adapted to cause the monomer to 
polymerize; (iii) contacting the catalyst with the monomer at a ta n e ti 5 
below the sticking temperature of the polymer and at a u ^ o i, N and 
pressure sufficient to polymerize the monomer in the presence of the catalyst 
whereby the polymer is produced; and (iv) passing the polymer from the 
fluidized bed reactor into at least one fluid bed reactor wherein a fluidizing gas is 
passed through a bed of particles at a velocity sufficient to cause the particles to 
separate and act as a fluid; the polymer is passed through the fluid bed reactor 
in an essentially plug flow mode; and the polymer is maintained in an agitated 
state. 

The reference notes that variations in the \ can be introduced if desired. 
One involves the relocation of the cycle gas compressor from upstream to 
downstream of the cooler and another involves the addition of a vent line from 
the top of the product discharge vessel (stirred product tank) back to the top of 
the first reactor to improve the fill level of the product discharge vessel. 
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The ^ " o . N of the first reactor is maintained below the sticking 
v NN o ^ > of the product, the , \ ,v o and pressure being sufficient to 
polymerize the monomer(s) in the presence of the catalyst. Typically, for a sticky 
polymer such as an ethylene/propylene rubber, a catalyst as described in U.S. 
Pat. No. 4,482,678, incorporated by reference herein; the . N i ■ tu e is in the 
range of about 10.degree. C. to about 40.degree. C. which overlaps the required 
range of above 30C as claimed. Note however that tables l-V discloses the 
temperature as 35C consistently. 



USP 4958006 discloses a method and apparatus for the post reaction 
treatment of resins produced by fluidized bed polymerization of alpha olefins 
wherein an extruder is coupled in communication with the % ai s ~ and all 
necessary devolatilization of monomer, deactivation of catalysts and addition of 
additives are performed in the extruder. 

The extruder is equipped with three vented stages defined by vents which are 
maintained under vacuum to remove efficiently monomers dissolved in the 
polymer melt. Devolatilization in the first stage is effected without the aid of 
stripping agents. The benefits associated with the use of a stripping agent are 
to foam the polymer melt to increase the surface area available for the diffusion 
of monomer residues and to lower the partial vapor pressure in the cavity of the 
vented stage in order to increase the driving forces controlling the desorption 
process. 

An advantage of not using a stripping agent in the first stage is that 
it is possible to recycle the vent effluent directly to the reactor through the 
intermediary of a compression step. It is noted in the reference that 98% of all 
monomer residues are recovered in the first stage, and thus a significant 
economy is realized on the size of the separation unit. 

It also then notes that the amount ofvolatiles remaining in the polymer melt 
after the first stage are low but nevertheless still present. And the reference thus 
seeks to increase the devolatilization efficiency by injecting a stripping agent 
in the molten polymer through another line. The preferred agent is 
water although other compounds such as isopropyl alcohol have proven to be 
effective in enhancing the devolatilization rate of monomer residues. Water is 
also preferred because it deactivates catalyst and cocatalyst residues 
contained in the polymer melt. Deactivation of the catalyst and cocatalyst 
residues are a necessary step before attempting to incorporate additives in the 
resin melt aimed at stabilizing the product or modifying the properties. 

The reference also discloses that there are other devolatilization stages if 
required which are isolated from the first by means of a melt seal in a manner 
similar to the one described for isolating the pressurized reactor. 
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USP 3920624 discloses a continuous process for stripping residual volatiles 
from \. ^ pellets, having their surfaces wet with water, by the use of an 
upwardly moving flow of steam through a downwardly moving column of wetted 
\ \ o pellets, moving in plug-flow, which minimizes back-mixing. The process 
operates with substantially less energy requirements than those of the prior art, 
and air pollution is eliminated since the process recovers the volatiles by 
condensing the steam containing the stripped volatiles and recovering them. In 
the preferred case, back-mixing of the pellets at the bottom of the column is 
minimized by u-vo \, the pellets to the top of the column over a deflector having 
a circular base approximately one-half the diameter of the column and by further 
deflecting the pellets at the base of the column from the center axis toward the 
wall of the inverted conical base of the column. A novel apparatus particularly 
suited for carrying out the preferred process is described. 

EP 801081 discloses a method of drying a solid .v \" comprising 
contacting the poiymer with a drying gas so that any solvent and/or unreacted 
polymerization feed materials are removed, the drying treatment comprising: (1) 
contacting the poiymer with a gaseous polymerization feed material as a drying 
gas, and (2) contacting the resultant solid po \ N v with an inert gas-containing 
drying gas. Also disclosed is an apparatus for drying a solid polymer. 

Preferably method uses a solid polymer with less than 20 wt.% of solvent and 
unreacted feed materials. Drying gas is recovered and recycled. Drying gas 
contains H2. Inert gas contains He, N2, A, Ne, with an 02 content less than 
5%, optionally with a water content of 0.1-70 wt.%. Drying gas is 
countercurrently contacted with the solid polymer. The method is used drying 
solid polymers. 

It is noted that applicants' claims 3-12 primarily discloses various ways or 
manner in which the at least a portion of the gas fed to the purge vessel. Each 
of the references discloses method for the eventual removal of volatile and 
monomer residues of a polymer via the same components as claimed by 
applicants except for explicitly stating word for word applicant's means of 
feeding the gas to the purge vessel via the top of the vessel. It would have been 
obvious to one having ordinary skill in the art at the time the invention was made 
to employ particular amounts and/or parameters as known in the art, since each 



Application/Control Number: 10/531,481 
Art Unit: 1796 

of the references do discloses therein that various vessel types may be 
employed. For example in EP 0801081 it is disclosed that the apparatus may 
be adapted to sequentially countercurrently contact a solid polymer with a first 
drying gas and a second drying gas and wherein the feed port is above the 
lower port as claimed. Note page 6 lines 36-59. Also note USP 3920624 in the 
abstract, and col. 4 lines 8-45 or and col. 7 lines 17-22 it is shown that polymer 
pellets having surfaces wet with a film of water are continuously fed into the top 
of a vertical, downwardly-flowing bed of pellets moving in plug-flow and having 
an inverted conical base and drawn off at the r nV ^ through the apex of the 
cone while steam is fed into the column near the base of the bed and flows 
upwardly, in a countercurrent direction to the flow of the wet pellets, picking up 
the vapor of residual solvent by stripping from the film of water surrounding each 
pellet; the steam containing the stripped volatiles at a concentration up to 25 - 
30 mole % is then passed out of the top of the column to a conventional 
condensing and separating system from which the solvent stripped from the 

polymer pellets is recovered. 

Note figure 1 of USP 4958006 discloses: 
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FIG. 1 illustrates an embodiment of the invention where a vented 
extruder is coupled directly to a reactor with a feed port positioned 
directly above the distributor plate of the reactor. 

Lastly, note USP 410538 discloses that variations in the reactor can be 
introduced if desired. One involves the relocation of the cycle gas compressor 
from upstream to downstream of the cooler and another involves the addition of a 
vent line from the top of the product discharge vessel (stirred product tank) back 
to the top of the first reactor to improve the fill level of the product discharge 
vessel. 

Consequently, the claimed invention cannot be deemed as unobvious and 
accordingly is unpatentable. 

Correspondence 

Any inquiry concerning this communication or earlier communications 
from the examiner should be directed to Terressa M. Boykin whose telephone 
number is 571 272-1069. The examiner can normally be reached on Monday- 
Thursday 10-5:30 Friday (work at home). 
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